
Adding Battleships to
Our Navy Is a Task
of Magnitude. About
Three Years Is Required
After Act of Congress
Authorizing New Vesselto Construct It.
The Building of the
Ship Is Under Inspectionof Naval Officers
and Uncle Sam Must
Approve Each Step.
Various Stages of the
Work.

'

'

/?/11m t T T L E S H I P S cannot be
C O Ibought like hardware at a

J (jj department store." said
Chief Naval Constructor D.

^ Taylor. U. S. N. "If now takes about
three years to build one, but this periodmay be shortened by adopting
standard plans, making th#» inspection
less exacting and disregarding the ex-

pen.se or rushtnsf contracts tor materialand the cost of skilled labor for
extra shifts of workmen.
"The adoption of standard plans has

been tried twice since the beginning
of the new navy and has not proved
satisfactory. Such a system is attractive.It would give a fleet of homogeneousvessels, and Oongress would
know each year exactly what war.

meant by battleships; the yards would
^ adjust resources to their production,

and there would be no delay in preparingnew plans or or: the par* of the
builders in making their bids.
"The difficulty encountered is that

there would he no progress in ship designing.which would be all right for
us if we happened to adopt the best
type and other nations would agree
ro' to improve upon i* Since they are

always adding something.siz*. speed,
better armor or heavier guns.we have
to meet and. if possible, excel their
latent types. As an instance of that development.it is estimated that the new

Pennsylvania could successfully engage
ten ships of the Oregon class.

*
# *

"To take advantage of all improvementsand developments in marine
architecture it is necessary, then, to

prepare new plans and specifications
for each new class o' sh.ps added to
the navy.
"This is especially true a* the present

time, when submarine warfare and improvedmines have shown the need of
add"'! defense against torpedo attack.

'The battle cruiser w^uld also requirea long time for construction,
since it is a type never attempted in
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ed has i rubably never been surpassed.
The paleontologist^ of a country

bring to the people a knowledge of
the fauna arid flora of the lands as they
existed, sometimes as long a go as a

hundred million years. They arrangethe heat specimens in the museumsand place the remainder in remoterrepositories, where the scientificworld may come and study and
learn whereof the universe is made.
They write of their discoveries In

monographs, which an investigating
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this country. The construction is
lighter, hut a model with lines for
.speed would have to he found and tested,the engine room space would have
to be great and the problem for the
designers' of the engines would be
very complex.

"It takes some days to put up a

shack, months to build a house and
years to erect a mammoth skyscraper,
and the skiff, the destroyer and the
dreadnaught bear to one another about
the same ratio as the buildings.
"In a ship like the Pennsylvania

about 14,000 tons of crude steel have
to be converted into angles and plates
or other forms and fashioned into keel,
frames, beams, sideplates, bulkheads,
turrets and magazines. In this work
over three million bolts must be driven
and riveted; miles of electric wiring
and miles of piping must be ernplaced.
About the same system of ventilating,
heating and lighting as that -required
for a thirty-story skyscraper must be
installed.only every inch of spaco
must be economized.
"The best answer I know to hostile

comments on the long time required to
build a dreadnaught is found in the
story of how one is built, always rememberingthat in case cf. need the
time can be shortened by adopting the
best available plans that we have,
lessening the strictness of inspection
and disregarding the question of expense."

*
* *

It seems a simple enough thing to

build a battleship when one has plans
and specifications covering all the details.All one has to do is to lay down
a great keel something over six hundredfeet long, erect a stem at one

end and a sternport at the other, set
up across the keel cross frames (in
wooden ships called ribs) bent to correspondwith the proposed model; constructtransverse bulkheads; put one
set of plating over the outside of the
frames and another on the inside; insertdeck beams at the proper places,
and hang the rudder; then the hull
will be nearly complete.
To finish, one needs only to add about

five thousand tons of defensive armor,
barbettes and turrets; install boilers
and engines, ventilating, heating and
drainage systems; an electric plant for
lighting and other purposes; provide
eating, sleeping and living quarters for
a tliAi.'c^nil r. » c. nu.11' '.i.H tA fornic-L

several thousand miscellaneous minor
things. Meantime, without trouble to
the builder, the Navy Department has
been preparing guns, torpedoes, projectiles.munitions, stores and gear to put
aboard before the ship goes into commission.
To the experienced builder this is

really not so complicated as it seems;
for he knows how to tackle each one
of the several propositions; where and
how to secure the required materials,
and to what subcontractors to go for
the parts which he must furnish from
outside his own yard. But some time
after Congress acts must elapse before
he is ready to begin constructive work.

*
* *

Battleships, or the big fellows which
are expected to smash down all oppositionand to resist all attacks, and
battle cruisers take the longest time to
build, and the detailed story of how
one is constructed is the answer to the
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facsimiles of the creatures which,
aeoiis ago. occupied this earth of ours.
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Miss Wieser was born with a love of
art, and learned how to dr.V well in
early childhood. She is the daughter
of the late J.ouis Wieser, a portrait
painter, who, graduating in his art
in Munich, came as a young man to
this country, which offered a wider held
for the exercise of his talent. lie
painted many portraits, many of them
now hanging in ihe public buildings
throughout the country, including the
-National Capitol at Washington.
The daughter early evidenced talent,

and w htm she was quite a young woman.at the suggestion of a friend, she
applied for work in the government
service. She was tried and given a

position in the division of illustrations
of the I'mted States geological survey.
She has never changed her post, and
during her fifteen years, more or less,
of service she has made thousands of
drawings for this bureau.
Miss Wieser's work Is mainly done In

freehand, and every medium is employed-pencil, pen, brush.in the manipulationof black and white and colors.Much of it is accomplished underthe mhrosrope. as many of the
fossil specimens must be enlarged to
be properly inspected. She has also
frequently to make a perfect representationof an imperfect specimen, requiringaccurate scientific knowledge of
her subject.
She is modest regarding her work,

and it is difficult to persuade her to
talk of what she has done. If. however,one profess an interest in how
she gets some broken little prehistoric
creature together she Is-all animation
and will pick up the fragments of rock
and point out exactly what part is lacklogio ca^h to make it complete; and
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question why the period from authorizationto commission consumes many
months.
The Navy Department usually has a

quite clear idea of the design of the
vessel it recommends to Congress, and
if Congress authorizes ships of that
type the naval constructors promptly
submit sketches to the general hoard
of the navy, and on its recommendationthe Secretary determines which
plan shall be adopted. The naval designerswork out, detailed plans and
specifications; models tried out in the
test tank prove the lines, and calculationsare made of weights and displacement.This usually takes about
eight months, and then builders are invitedto submit proposals for the construction.
The builder requires at least a month

and must expend from $59,000 to $75.000in order to prepare his bids intelligently.The designers and draftsmen
make the heating, electrical and sanitarylayout, and they must plan to put
the maximum amount of power and
accommodation into the minimum of
space. [
They obtain tentative bids for materials.boilers and engines, and must

make apnroximat ions of the cost of
labor and their chances of securing a

sufficient supply of skilled artisans to
complete the vessel within the contract pOW(
time. They must also consider the rates
of money and how much of their capi- tim
tal will be involved in the operation.

* as sc
* * Seen

While the bidding is competitive, the gins
award is not nfade necessarily to the
lowest bidder, but to the one who }a^0,
promises the best result for the navy ery
under the most favorable conditions. Tin
From the date of authorization to the the

awarding of the contract varies from sbap
six to fourteen months. In event of steel
war or similar emergency most of this Here
time may be saved by adopting the for »

most satisfactory set of plans which conv
the department has, and inducing the in ti
builders to build the new ships under ment
guarantees from the department that upon
they will be properly paid. A shorter awni
way, well within the government's mant
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stigations of theStiluseums.
then she will assemble the various
parts of the fossil for tlie keen onlookeruntil she has reconstructed a
perfectly complete fossil form.

*
* <

If one profess a doubt about some
small stone curlicue having actually
been a living, breathing animal fifty
million or more years ago, she- will
produce the petrified skeleton of a very
ancient horseshoe crablike animal.thetribolite.and, showing the points
of resemblance, she will demonstrate
the development from that far-distant
day to this. Again, a fossil fern, so

tiny that one sees it only as a pinpoint,is placed und» r the microscope;
then she draws rapidly and artistically
a charming little ancestral bracken,
with its small back closely covered
with seed pods.
One of the prominent government

scientists, under whom Miss Wiener has

cently: "One of the functions of the
geological survey and the National Museumis to^illustrate for the benefit of
the general public, and especially for
the thousands of collectors and studentsof ancient life, the many specimensof fossils which are preserved in
the government collection* These
specimens are frequently of such a naturethat it requires an expert with a
detailed knowledge of their anatomy to
make Illustrations of them which can
be recognized.

* *
* La

"Miss IVieser has spent many years
in the study of fossils, especially in the
study of the oldest animal and plant remains.and has become so expert in her ro<-k
scientific knowledge that she can sort salie
out those characteristic of the various nece
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ir, is to commandeer or take over
private yards. That would save
but greatly increase the cost,

t in the ordinary course of events,
,on as the contract is signed by the
?tary of the Navy, the builder bebyputting.his yard in order for.
npeCIUC W OI K. ITlitKlIlg l-iMUldtlS

material, securing the necessary
r and adding any especial machinrequiredfor the operation.
2 builder's first contracts are with
great steel plants for plates and
es and angles and other liars of
of which the hull is to be built,
is a source of considerable delay,

leliveries must be made in order,
enient to the builder, and, except
mes of great .stress, the governwhichlias not a preferential call
the capacity of the mills, must

t its turn. If there is a great de1upon the mills, .such as now

Ired Mil

MISS FRANC
(Photo by

formations and bring: out their
nt features in the illustrations
ssary for their- recognition.

ttl:lshipHasBldnLaid; And
LEiS And Ifficjc Bt.jsm&ILp&'L Blu

-:] ;¥i"

^ jj
i i*'' ' !* »'

D. ACCE.PTLD. GCfMMI3SXONll.D
. 3 Stlahj Crrr T<

exists through rush of foreign Avar t
orders; this delay may be very serious, a

* <

* * t

The mold loft in a shipyard is the j
place where they make the patterns for I
the parts of the ship. It consists of a J
large room with a smooth planed floor,
on which expert workmen mark out in g

full size the designs taken from the
plans which, of course, are drawn to *"

scale. For instance, they lay down t
lines for the curves of all the frames i
and other parts of the ship. From *

these lines they make full-size pat- f
<»f "'hut latoi" mini lio

made 4n steel. I
They first make the templates, as

these wooden" patterns are called, for t
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he bow and tlie stern, and from them
he castings for the stem and the stern
ire made. Templates are also made
or the frames, and the aim is to have
hem, or some of them, ready ,for the
irst deliveries of the angle iron and
dates. In building a large battleship
he moldroom force consists of about
'orty men. and their work, accurately
lone, greatly facilitates the whole operition.
When ready, the templates and the

;teel angles are ta*ken to a convenient
:hip-fitting room, where the frames are
>uilt to correspond with the templates
n every detail. The angles are made
he right shape on a bending slab,
vhich is simply a steel floor with rows
>f holes, like a cribbage board, into
vhich iron pegs, called dogs, can be
daced where wanted.
The angle irons, after being brought
o a white heat, are bent by. means of

. _ 4T% 1
s urn iu
nen. To the uninitiated eye this accunulationof foreign material would
teem to be part of the specimen, and
vould appear in the picture if made by
me less skilled. It takes the greatest
ikill and care to eliminate all such
lemishes, and Miss Wieser's expert
tnowledge makes her work absolutely
eliable.
"Another difficult thing in the illusrationof fossils is the restoration of

arts which are missing. For example,
n the extinct tribolites, which are the
ar-distant ancestors of the modern
rabs and lobsters, entire specimens
re seldom found, and it is only by reissemblingall the parts of individuals
is they occur in fragments in the rock
hat a drawing showing the animal as
t existed in nature can be secured.
"In her work in the survey for many
ears, when she has illustrated the
nonographs of Charles D. Walcott,
ormerly director of the United States
:eological survey, now secretary of the
imithsouian Institution, Miss Wieser's
tudies have been of the most ancient
ossil forms known, and they have reuiredthe utmost skill in proper iliistration.because the specimens have
ieen so altered in fossilization and in
he great changes which the rocks
iave undergone since that time.

*
* *

"Most of her work, especially of
ate, has been upon fossils of Cambrian
orins, which include the oldest known
hells in the world. The word Cambri11is the geologic name for this very
ncient formation because the rocks
i-ere ftfst studied iit Wales. The reearehesof Dr. Walcott have shown
hem to exist in many parts of the
Jorth American continent and to conainabundant animal life now preervedin stone. Miss Wieser was

ound to be adapted to drawing the
tructure of these very obscure forms
nd this led to her selection by Dr.
Valcott to illustrate his several large
lonographs upon them. The result of
>r. Walcott's studies, with Jdiss Wiesr'sillustrations, is that the North
^merican continent is now oetter
nown for its Cambrian strata and
ossils than is the type area itself in
lTa!es."
Miss Wieser is justly proud of her
hare in Dr. Walcott's great work on
ambrian Brachiopoda, known as Mongraph51, in the publications of the
eological survey. This great volume
on tains several thousand- drawings by*
liis artist, many of them reconstructed
y her skill from the broken parts to
tie perfectly whole specimens. I>r,
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hand bars, although some plants are
using hydraulic or other power, around
these dogs until they correspond exactlywith the templates. The plates
for the frames are cut into shape by
great shears, following the template
with almost the same ease that a tailor
cuts cloth for a pair of trousers after
a paper pattern.

* *
The angles and plates are assembled

and riveted together into the great
frames ready for the traveling crane
to come along and carry them to the
proper place on the ship's body. Some
of these frames are ninety feet across
and fifty feet deep. When all the
frames are in position on the keel the
outline of the hull is distinguishable.
The bulkheads, which divide the ship

into various watertight compartments,
are built up in the same manner, and
the plates (.not armor) for the bottoms
and sides are also cut after templates
made in the molding room, each being
cut to fit its particular place.
The number of ships which can be

built in a »yard is limited by the numberof "ways" it can accommodate.
They consist of rows of heavy wooden
ucums laiu ironi near me waters edge
to a point distant the length of the
ship. These beams are called crosscappiqgbecause they are placed across
the line of the proposed keel; they rest
upon a very firm foundation usually
made by sinking spiles to bedrock.
Along the center line is placed a row
of carefully adjusted stocks on which
to place the plates which, when riveted
together, will form the keel.
Front the time the contract is awardedup to the laying of the keel is ordinarilyabout four months. As the

templates are not preserved, the work
in the molding room would have to be
repeated.
The keel plates having been riveted

together to form the long keel, the
frames are brought from the ship tittingrooms and bolted about four feet
apart across the keel ready for the rivr

th.e Go1
Walcott gave Miss Wieser full credit
for Iter work by placing lier name on

the title page as illustrator. She also
won her meed of praise from the Geological.Magazine of England, which, in
its extended review of the work, gave
the artist credit in the following
words:
"Considering the nature of the remains,and the magnification so frequentlyrequired, the excellent plates

are deserving of special commendation.
Dr. Walcott says: 'The drawings have
been prepared mainly by Miss Frances
Wieser of the United States geological
survey. The plates are the evidence of
her faithful work.' They are; it is not
only good work, but a magnificent
task. There are more than a hundred
plates, and the number of separate figuresmust run into several thousands,
figures full of fine detail, all very care-
fully executed. Xothing more beautifulhas been placed before the student
of Cambrian Brachioooda; perhaps if
we said of any Brachiopoda it would
not be incorrect. We can congratulate
Dr. Walcott on the completion of a
magnificent task most worthily executed.Tt is another monument to his
great abilities."

*
* *

Tn recognition of her careful and
artistic work, so valuable an adjunct
to the work of the investigator, one

scientist has named some of his new

specimens in honor of the woman who

has presented their beauties to" the
world. They are early specimens of
Bryozoa of the Balkan provinces, and
they now answer to the euphonious
title of Sceptropora Francisca. Two
other government officials have commemoratedher name in the very
microscopic form, Cythere Francisca.
Miss Wieser's work has also covered

the illustration of fossil plants which
have been found among the strata of
this and other countries. She has magnifiedsome of these specimens, many
of them invisible to the eye, to many
times their own size, bringing out
their beauties in full detail. Of her
work in this direction, one of the scientistsremarked that she was one of
the best fossil plant artists in tne service,bringing' out of the rocky matrix
that which it was desirable to emphasize.
"Miss Wieser has also the ability of

combining the artistic quality with the
technically correct.", .he . said. - "She
knows just how far one may be subjectedto the other, so that her illustrationsare usually, artistic products

eting, which is now begun to build
them fast to the keel.
The side and bottom plates are cut

by shears to the exact else necessary,
and most of them rolled into the shape
required to fit the curve of the boat.
This is done by resting the plate upon
two heavy parallel rollers, while a
third is forced down upon the plate.
The rollers are revolved, and by regulatingthe pressure of the upper one

the plate is given the desired curve.
The plates vary greatly in sixe. but

some are twenty-five feet long and ten
feet wide, from to 1V* inches thick
and weigh 6.000 pounds apiece. Their
edges are run under heavy machinery
which punches out clean holes for the
rivets which fasten them in place on
the sides or the bottom of the ahip.
As soon as the frames have been

completely riveted in place the side
plates are brought to their positions
in rows, called strakes; and after beingbolted ir. place are riveted fast in
their position.being built into the
ship.

All battleships are built with double
bottoms: the inner being several feet
front the outer; but how this space is
treated no orthodox builder will disclose.Soir# of it Is utilized for carryingoil fuel and various devices are
placed therein to make the hull proof
against torpedoes. As long as the Innershell remains intact the ship cannotsink through injury to the outer
hull from collision or explosion.
In the same manner that the frames

are assemDiea ana rivetea Toueinfr. inn

bulkheads which divide the ship into
compartments are assembled and then
built into their place in the ship By
this time the hull has taken shape, althoughit is not yet ready for launching.

*
* *

When the inner bottom is in place
the flrerooms and the enormous boiler#
with their Are boxes are put in place
and secured. At this time the barbette
and the diagonal armor are usually set
up. The barbettes, which are made of
armor steel, so tempered that only the
hardest tools will touch it, are really
hollow cylinders running from the protectivedeck at the waterline level to a

height a few feet above the upper deck.
The balanced turrets revolve within
the barbette, which protects their gear;
and ammunition for the guns is passed
up from the ammunition room at the
base of the barbette.
The diagonal armor runs from the

extremes of the side armor belt towardthe center line of the ship; and
all the armor, when In place, forms a
steel fortress impenetrable to all but
the most powerful projectiles and a
protection to the vitals, i.e., the engine
rooms an«l magazines of the ships.
When all this work is done the ship,

which is now about half completed. Is
ready for the launching, and about
fourteen months have elapsed from the
time her keel was laid.
As soon as she has gone overboard

and been tied up at her berth the work
continues. If the construction has been
well timed and done according to cortract.the engines are ready and their
installation is begun at once. The
decks are laid, and the work of piping,
ventilating and wiring is carried on as

rapidly as possible. At this time about
1.200 artisans are usually engaged on
the multifarious details of completion.
The government provides the armor,

but the builder must put It in place. As
it is impossible to bend these plates,
which weigh perhaps 80.000 pounds, a

wood filling is cut to exactly fit the
sides of the ship and so adjusted and
trimmed that the surface of the armor
is left even throughout. In some of the
latest ships cement backing has been
substituted for wood.
Meantime the department furnishes

and puts in place guns, xorpeuo luuea

and the rest of her armament. As many
men as can work to advantage are engagedin doing; the thousand details
which have not been mentioned, and at
last, when the ship is about 95 per cent
completed, she has her trial trips.

*
* *

Tt is practically certain that she Wilt
be successful; for from the day the g

first stroke is taken nothing; is left to

chance. The design was the result of

long study and based upon well establishedprinciples; the engines were the
result of careful calculation, and their
designs had to pass the approval of

the bureau of steam engineering. The
builder, who is under bond in a heavy
penalty to complete the ship, could not
have received the contract unless he
had proved his capacity and fitness. He
always employs the best engineers,
foremen and artisans he can find, and
spares no pains to make the last war
machine the best.just a little better
than the one before.

It is said that the president of the
Union iron works of San Francisco informedhis directors that they might
expect no direct profits from the first
battleship contract; for cost what it
would, he would turn out a perfect
ship. The result was the Oregon.
Besides the care taken by the builder,the work upon the ship, including

the engines, is under regular and
steady inspection by naval officers
and constructors, whose certificates of
approval must be obtained before the
contractor can receive his payments.

If everything goes right on the trial
trip the vessel is delivered about thr^e
years after authorization, by the builderand accepted by the Navy Department.which directs payment to be
made according to contract.
Meantime the bureau of navigation

will have detailed officers and crew.

1.000 to 1,200 in number. They go
aboard: tne crew is caneu io quarifr?-.
the captain reads the order detailing
him to the command; the colors are run
tip and the ship, about three years
after the act of Congress authorizing
its construction, is in commission, an

integral part of the United States
Navy.

vernment
as well as being strictly accurate."
Miss Wieser's interest in the science

in which she is a valuable aid does not
stop at the door of her studio. Through
her art work she has developed a keen
interest in the study of geology and
paleontology. She reads much and
studies exhibited specimens at every
opportunity, finding recreation in thn
exercise. "I never weary." she say.
"of reading again and again the sermonswhich, verily, the stones have to
give us."

War's Amenities.
/pOL E. M. HOUSE was talking about
^ Europe in war time.

"They're telling a wartime story in
Eondon now." he said. "It's a story
about an individual in flashy dress, who
stood on a crowded corner in the
Strand for such a long time that a

policeman finally got suspicious.
"'Wot are you waitin* around 'ere

for?* he asked.
" 'Waitin* for a bus,' the man replied,

with dignity.
"'(Jam!' said the policeman. 'More'n

twenty buses 'as gone by since you've
been waitin' 'ere.'

"'I know,' said the man, with a wink,
'hut not the one with the pretty conductoron, me bov.' "

A Mistake.
A SENATOR was talking about preparednessand armor plate.
"The armor plate people." he said.

"have threatened that if the governmentestablishes a national armor plate
plant they will shut up their own

plants.
"They who think that this threat

traps the government are in error. The
government is no more trapped than
LftUsh was.

'.Lush, the well known clubman, was
on the way home from the club at 3
or 4 o'clock in the morning. There were
no cabs about, so poor Lush had to
walk. He walked, of course, Jtigxat.
It was very dark. After a time he
came to a treebox, and he took hold
of it and rested.
"It was one of those treeboxes made

of upright iron bars. Lush, feeling
the bars with both hands, made his way
round it. Bars.endless iron bars. Ho
groaned. t
" 'Darn. it!' he said, .sinking -down on

the pavement with his back to the bars
and preparing to go to sleep. 'Darn it
?.arrested again!'"


